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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new chimera 
protein containing a part rich in histidine residues at the 
N-terminal and capable of being easily cleave with a 
processing enzyme to efficiently give an objective protein 
as a substrate for the production of the physiologically 
active peptide (precursor). 

SOLUTION: A new chimera protein of the formula: A-L-B 
{A is a protecting protein; B is an objective protein; L is a 
linker peptide; the C-terminal part has the sequence: 
X1-X2-(Pro, Lys or Arg)-Arg (X1, X2 are each an arbitrary 
amino acid); the N-terminal part has a His-enriched part 
such as the sequence: [(His) 4 -Pro-GlyJ n [(n) is 1 -6]}. As a 

substrate for producing the physiologically active peptide 
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or its precursor, the chimera protein can easily be 
cleaved with a processing enzyme to efficiently give the 
objective protein. The chimeral protein is obtained by 
expressing a vector containing a gene bound to a DNA 
coding the protecting peptide, the linker peptide and the 
objective peptide, respectively, in a host cell. 
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(54) [«!H0>««3 ^P-fe^'>>>/»^^Vifc^^^>/t^K^«IW^ 

(57) [mm] 

A- L-B 

OC-*SSffi^iE^J : X 1 -X2- (Pro, Lys 
XflArg) -Arg (St, XlWX2Wit^)7 



/ 

A- L-B 

[5£4\ Ate, {SSI-^^K-efct? ; Bf*. 

C0C-*ffiS|5^f-EyiJ : X 1 -X 2 - (Pro, Lys 
XliA'r g) -Arg (S^, XlWX2ftfifC07 

[18**12 ] flfrlBN-*«B(OH i s i-etr^^IB 
?'J : [(His) 4 — Pro— Gly] n (St*, n 

i~6-efcs) £r*-T£> !8**n cst(7)^^ ^> 
c -jmu<£<DT % j msm t <om 1 ~ s m <d&m<d 

[fg*3S4] XltfArg, LyslUHi sT'fo 
9, ^UX2^H i sXttPh e-CfcSlt*3Sl~3 

[f8*Jg5] A^T^/KIB^iJ; Pro-Arg, A 
r g-A r g&U^Ly s - A r g £^L#^3tf y 

[ff**f6] A*7^/8E?'I; Pro-Arg, A 
r g-Ar gXilLy s - A r g £ >tf U 

mmmcD y 7 ? ^ «„ 

[IS*JS7] A^2 2 07^ /^x^Tto^y ^7" 

[18*118] Atf±mm&M<Dp -33? $ hv^-f 
CON — *«8ftiJco lfe07; 7 9 7GL 1 1 7{iX 

[18*119] A^cov-^^-r^X^ftilOT-^ 

[18**1 1 0 ] mWfa<DT % /K^ir y ^3SS-efc 

[1***5 1 1] B^t: NBJ^^Jft^/^^X^oK 
Wfls:t?&s, f8**ii (-t^ito^y 7 *W^fC„ 

[f8**f 1 2] BftlBh: hgiJ¥W^/^>^«^, 

h iWttl^;^y(ON-*S£0 l axil 3 & 
(DT^jmmmfrh, 3H1 3 4ffi, 3 7fc 3 8ft 
t> L< te8 4{±L(DT^ smi%&&X~(D$3&\&ft-tZ>m 

5. 18**5 1 1 tcffitt*)*;* ^w^« 0 
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[ft**f 1 3] B^GLP-lX^^ifttfc 

s> t8**n ^mmco** ^>v^« 0 

[fS**S l 4 ] 18**1 1 — 13 <m vTixa* i iifcfB$g 
[18**1 1 5] g^yf-K (B) <D$Lm3jmz&\,\ 

;o f8*il i ~ i 2<D^^-m^i *Sdfef£co^ry 

(L) (OC-*«Si: e^^f K (B) (ON-** 
^fpl^yf K^lr^il, Ift^fK (B) Sr 

[18**1 1 6] SuIB^^nir^v-V-^^^K e x2 
^nr7-l ^y> (Fur i n) , Hfi«ft^lfeS£3i 
1/3 (PC 1/3) feb<tt«rBflcse*»#2 (PC 
2) , X«rix^oK*ft:T?*>S, 18**1 1 4 ^f£*to 
56ffi=o 

20 [18**11 7] IW^f K (B) 4r#5BSfc«f«jS 
fflMSrfflv^^t^fa^t?), f8**I143mi 

5 ^mm<Djjfe 0 

[0 0 0 1 ] 
50 [0 0 0 2] 

mm<o c ^mm w w-t* s^^^-fnn^^/u 
[0003] it^m^m^s s K(o« 

[0 0 0 4] K^yw^ V&T^-t^flfTil^^flsrrt 

50 T-jSuSSHSRI, ^^KW^-t-^y^f 
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(3) 

3 

tiz>o mmmia±, mmfcm$mm\/3 (pci/ 
3) % mmwmmm2 (pc2) , ?v >> a u r i 

n) %£ffi%abtLX*5V . ^^^n^-fir^ -irutf^T 
^ (Saccha romy ces cerevisiae) Oa-Hi 1 (a— ma 
ting factor) (^MBlCiit^Ke x 2 

[0 0 0 5] *pm?>^ ±mmp~^y^h-iyy— 

— KSriBTA § th^f Kt co*-^ 5 * K 
**d»*frrt-e % »*tt^*tt<D§tA#J: LT41t 
**feSr«*Lfc (#i¥5-3 2 8 9 9 2) e 

[0 0 0 6] 

n-^Y • -ir Ut*^T3iS3K<OK e x 2 7°nr7-f 
( WSKe x 2BfWfr^»ifi*i£j i:ii-r^¥^8 

[0 0 0 7] 

*8§B#rtTa*ft<»Afri: L-C£££*u 7°Dt7 

v >- ^b* ^ ^9)) \z.vtm -r % gkWTx^M i^mt £ at 

^ Ka> < ©»*^-5«(-§JBfSWftifi^T ^ / 
BHEMSrSSifrU ^S-r^>*-fficoll%^M^HT^/c 0 

Wte^S&Ke x 2mmfc(D?bZ7 p ti~Zvi/l/S?Mm& 40 
[0 0 0 8] 

[^jn^^-r^/cftco^] ^m^i±, tutsan 

His KSfrlE^k { (His) 4 -Pro 

-Gly}n ( n = 1— 6) K£r 
SA1"£r £as£Sfioi#An£#»SK^ x 2lS*fc<z> 
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4 

^W^ffllfBteor^yKis^JSrx 1-X2- (L ys 

/ Ar g/Pr o) -Argi:U L < ft X 1 t 

UT L y s x A r g 3U*H i s £rSliiR X2tlTH 

[0 0 0 9] 3) K/S^x Slt?K^pHS:SSBH4{Cv'^ 

— , (SffiiS?ffi^ n-^ % MHPLCf^ 

[0010] SEoT*«M^ &<7>^ : 
A-L-B 

[sG^K Ate, fSS^T^ K-efc 9 ; Bit Bift^:^ 

<DC-m*&%&lZ.&.m : Xi -X2 - (Pro, Lys 
XflAr g) -Ar g (5£4\ Xi &t^X2 WiScDT 
^itfcS) «r=fTU ^LTN-*«l:Hi s f-etf 

[0011] f^J: 9«fo$ixS^rp« 7^v^^KS:ffiet 
"f^>o tulBN-^igcOH i s IZ-gttUftk LTtelS^'J :• 

[(His)4-Pro-Gly]n (St^K n 1 — 
6Tfe5) ^?^b<s SfcXlfiArg, L y sXfi 
H i s-efeO, ^LTX2fiH i sXtePh etw: 

^7^^^f^n-Kt^DNA^M^^- 

[0012] WM^^i^ atrsa^gft-^^K 
(b) omfexmfc&^x, mtt^ty^^s^mz. 
yu^^yiy^^mm^m^^x y >-^— k 

(L) (B) <DN-m%k<D 

ft1^^^K»-&S:e]BfU Sft-£^K (B) ^#-5 

[0 0 13] ±|a^>*ffifi, »^ LV^^f^^T^, 

*U a^Ke***«#bT»Aflc<0^*i*H^S: 
^itiif^S: nrffl^bffl-^ftLas-t- s r k -^Afr^co 

K(^N*«8(OPb1o-<^ Kg^^^SK e x 
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[0 0 14] 

[*wonjEojgjs] ^mm(D^m^x ±iHf*ai^ 

J:9 3J®rbT, *astt^?^ K^Kig-r^r k&x% 

(hPTH (1-8 4) ) 2fctf-toK## (hPTH 
(1-34) , hPTH (1-37) . hPTH ( 1 - 
3 8) ) , t hm^ft^/U^^<D{&(DM^fc (hPT 
H (1-31) Gly, hPTH (1-34) Gly, 
hPTH (1-37) Gly, hPTH (1-38) G 
1 y, hPTH (3-84) , hPTH (3-34) , 
hPTH (3-37) , hPTH (3-38) ) , 

l^y/^f 1 (G l ucagon- like peptide 1 :GLP 

- 1 ) &TJVt<Dffimft (GLP-1 (1-37) GLP 20 

-1 (7-37) , GLP-1 (7-36) NH2 m) 

[0 0 15] Sfc, T'nty^SlilTH Ke 
x 2^Df7-^ 7yy (Fur in) , HftlEft^lfe 
mmi (PCI) fcb<ttflW#£*#*2 (PC2) 

^f^PI^^fLTiw ^W^^TJ^CKe x 2 Hp* 
OC-3fcC£Bfefc-r5 r £KJ; 9 ?#£*lS5*SS!k e x 

[0 0 16] *«WfcteWS(ftSI^^Ktt. ^oA:£ 
^^2 2 07;/ t^To^^f K-efe %>^k £ b 

^^9 0-2 1 OtiUOT^ /Rj&>?>#5t>Oj&S£?*b 
IV $?>f^»*L<f^ *J»ai/3^f7^ if ON 

*affi<7>l 9 7fiL 1 1 7fiXfil 3 9{4^b*5 

^^K-efc^o £fc£ b< rtt^oo^^ 

^ K^^f-Y y ^Sf^ElfeSttfc tot 

ftfci?*b^ote. $ l 4{iOT/i^^:/3l 
S^y ^vaSf-SSI^ixfc 1 bo-C*fc6o i%m-< 40 

^Us 0!lxJiP ro-Arg, Arg-Arg, L y s - 
Arg*, Sr&S*^fcO*s#*L<, ««><^K* 

^<Hl 0(D7^ 7M(D7; /greg^b* :7*n 
ty^ ^B£^f J: 9 mi® * u ^IB^'J(^"t" £ r i: <t 

[0 0 17] ^^^^^^^KoSE^ttSrBk^Sfc* 



#§3¥9- 2 9 6 0 0 0 

T*Pr o-G 1 yE?'l*}fAt5rt^I4U\ #@ 
©tlflflt^f- Kt-^-C* -5 J; 5 (H i s ) < 
-Pro-Gl y*^-Kt^^DNA77^^yh 
Sr/BSU ftS^f K^^ - Kt5DNA77^ > 
hti-lMaSAJ^t, { (Hi s) 4 -Pro- 
GlyK (n=l~6) k # £ <fc 5 ^ y >^^7 — SriftH- 

ft*5. OTi^l) — con 

[0 0 18] *3BM#*«, **£ffiRT«Bi:fc 

nf7-fg|# («Kex2ilft) ^ ^-^ 7 
*>^«&S«£bfc*g\ Kex2ynf7^1 
f&gflfe (Ly s/Ar g/P r o) -A r gfc&<D7^ 

layij*. X1-X2- (L y s/A r g/P r o) -A 
rg (SffXl, X2^it©7^i) Xlf- 
A r g , L y s Xf±H is*. X 2 MteH i s Xfl P 

*4BW^oBByiJS: l C £ E"**« 

[0 0 19] ^r^ 9^^^W2fe-e*jgSix§]9 tb^ix 

d»lKex2R»#SB:8, pH«:i8Kttfi«^^ 
7hU $ ?>J-Sffi«S:*3RbT«ttffl»ftS:ffiTS* 

7 ^ «»^^ k«*9 5 %^±mm^n 

I tt^f - KSr 9 5 %W±±ill:ffiJ#-e# , ifi'fr 

[0 0 2 0] $±iS?r P HiKfof }:E»-< 
^fc^^fipHO^^IJffibT^m^-^. Stt-S 

^^sscQ^k^fUfflbT^ai^^os^^ 

b, #W»jBE»ffi(0^{t;S:*JfflbT^K^iifb, mt&g. 

t hfflfttlft^^^Bltfrh PTH (1-3 4) "Cfc 
[0021] j3Gal-210SPPH8 A^^m^y 
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(5) 

7 

KpG210ShPr oPTHil *-f h PTH 
(1-8 4) m&^&^J$DNAJ-V^ — (DmU^£ 
<9fl=SlU »I^KLfci6^7^^ KpG2 1 0 
ShCT [G] cohCT [G] ate^t^— Ki-a®* 
teglL-C^SiLfc (H3) o hPTH (1-84) it 
fe^N*S^?)3 5#@07^/8 (Va l) £r=r^- 
K-TS = K^&HSMfjk K>^ |3Ga 1 - 2 1 0 S 
(tt&mp-tfy? h is?— £<ON**Sl 2 1 0 

S^e^^^tT^^^^K) Hi" Sitter* 0 70 

Ga 1-117S -If h i/Jf— tffiON* 

^BeS^-fe y V^St-^^ixT^^^^ K) — 
KtSlfifl^ifcpG 1 1 7SHPPH34 Srf^Si 
Lfc (H6-7) o 

[0 0 2 2] |5]«{^ j3Ga 1-210 S«: = — K"T5 
IfifHSxt, ]3Ga 1 -139SSr3-KtS»e 
^■fcSv^jS G a 1 - 9 7 S Sm- Ki-SJte^f-SrSA 
t5rtl-J; 5, pGl 3 9SHPPH34 fcS^H p 
G97SHPPH34 Srf^fitS r t ^T't 20 
<D^f=7^^ Kte. ^^iXjSGa 1 - 9 7 S, j3Ga 1 
- 1 1 7 SRZfpG a 1-13 9 S^^— Ki-£Wig« 
fi^iRSfthPTH (1-3 4) (D^it^^y 
l^^—^rf^ KP h e -Me t-Lys-Ser -V a 

1-Lys-Lys-Ar g LTJSW^ixTiS 9 . 
C<o*^9*W'«^eSr=i--Ki--6«i6ite j F-ttl a c 

[0023] j3Gal-97SPPH34 te#3KS!K e 
x 2 f§S^^#TTc7)^?ffi^ffi^^o/t^^M£^ 50 
^*<. )3Gal-117SPPH34ii3Gal-l 
39SPPH34J1 £S*(*#3&>ofc3&sg^#TT<7) 

(1-3 4) Sr§)9ffi-rfci6{Cf^ J:9#<^SSiK 
e x 2l#W^lffcof; 0 £M»as#<fic 

miZm^Z?^ h*t y Me t-Ser-Va l-L 

ys-Lys-Arg <DffllZ^ M*f£^O^t£tt^lg 

[0 0 2 4] LN<h ltd { (H i s) < -P r o- 
Gly} n ( n =l-6) ttZ^*?- K£rfflv^c 0 

{(His)4-Pro-Gly} n (n = 1 — 6) £D 
^Ate, (Hi s) 4 -Pro-Gl y ifefcte { (H i 
s)4-Pro-Gly}2^^— Kt5DNA77^ 
7*>-hSr-&/*U ftl^f K^^-Kt?)DNA77 
^V>hc£>3' *«ffi^^Saft^i,Jt-T?#ARl£S-^: 



ffl¥9- 2 9 6 0 0 0 
[0 0 2 5] #ib\ DNA77^7yF«LTffiA 

(i8) 0 ^COB^ «»^f KPGa 1 
-97S:feJ;^/3Ga 1-139 S (£>*gi* n = 3 T% 

0 G a 1 - 1 1 7 S COm^n n-l-6T\ ^r^v^>- 

JMMBU I*t^ft*«U, Kex2-660 
RJSCUfcLfc (09) „ 
[0 0 2 6] ^jSS*. { (Hi s) 4 -Pro-Gl 
y} n (n = 1 ~ 6) CD^Af-J:^ t^TO^r ^ y ^ 
W^f^Ke x 2-6 6 0 Lt^^^ < /^o 

Kex2-660 S^i" ^RStt, *5 it/fftai-s^ 
f K^t^^tU hPTH (1-34) £mm<o 
^tv^lss^m^, ffia^^KtttjSGa 1- 

1 1 7 S, y ZsX—^-f'f- KLNttT (Hi s) 4 - 
Pr o-Gl y^45j3Ga 1-1 1 7S4HPPH 

3 4 bfc 0 

[0 0 2 7] K±<0*S*J:9> «iKe x 2BS3W*^ 

{(His)4-Pro-Gly}n ( n = 1 — 
6) ftS^f - K*Jf At5 r t^S LT^5 C i *K 
f)7W-L*: 0 «Kex2i#P^ 
itT^y 7*>v^K<e> l/l 0 0 OSfiMtfe^ 

*SKe x 2R»#HJ: ^^JSff^^-r^^-^ 
^«€rS£f+^6^f?^fc 0 /c 0 |3Gal-117S4H 
P P H 3 4 0»»iK e x 2 RWTOMfiWite, t h 91 
fttl^yV^ytuIft^ynlfi^jL y s - S e r-Va 
1— Lys— Lys— Arg Srffiffl b/^ 0 
[0 0 2 8] L^U -coIS^J^^^Ke x 2»»* 

JihPTH (1-34) &1gz\,^X^Z><DX*T ^ y KOH 
7^ W«^«<75P 3SB{4 (X2) H:f^)7^ 7 ^-^^ 

ife-t* s r t sr«*fc 0 010 f-^-r 1 8 a^^r 

gB^J^oiN-C^LfcJS*. X2i-Hi s^fcfiPhe 
^r*Ai-6ar. ^^7^y/^g^^hPTH (1- 
34) ©9)9ttlia*^<45 r td5*JWUjfco 
[0 0 2 9] Jfe{C N BJS/S555/^ft^ofcH i s^X2i: 
H^L-C, P4SM£ (XI) SrEl 1 0«Sc75 
/RiB3?lJ^o^NT«»Ufc«*> XlCArg, L 
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cOhPTH (1-34) <£>#)!3fflbS!j*tf s fi< 45r i: 

r g - H i s-Lys-Ar g^LC fci8A/fc: 0 £ 
*J5F2£(E>iSfi-C\ jSGa 1 -1 1 7S<7)1 3, 14 fifcir 
«nAr g-Ar g E?IJ(E> C*fflfflii(0^^ K*fr& 

5j3Ga l (1-14) ^ «(^Kf*a:Kf-J:S«fJJx 
gfCjo^T, hPTH (1-3 4) kmt±.ffim&iz.\B\ 
&£tiZ>~kf)mmi>tc(D-<:\ 14{i£7)Ar g^Lys 
irHSlLT-93»fS:«]»JL, 0 G a 1 (1-14) 

[0 0 3 0] JK±(75*Sm«t 5, hPTH (1-3 4) £ 
^JB*;*7*>/^fltKfci N (S^H^^Ki: bT 1 4{4 
Mr g^Lysi:IftU:j3Ga 1-1 17S (J3G 
a 1 - 1 1 7KS) y isjj—^zf 1 ? Yk LT Pro 
-Hi s -H i s-Hi s-Hi s-Pro-Gly- 
Gl y-Arg-Pro-Ser-Arg-Hi s - b 
y s - A r g457; y ^IB^'J £r*i~ 5 K£r8U3 
bifco 

[0031] m^mm^mn, reoj^MbTaaw-b 

fc^^W^SC/SGa 1 - 1 1 7KS 4HRHPH 
3 4 Sr*»S-e*gS^ a-Afrt LTSfe*WHi&« «r» 
ffcU «Ke x 2l#teJ£CftLfc0t)ftSM- 

K e x 2S§*fogJ£S®p H(D 7. 8 — 8. 2#>?>6. 

[0032] $e>i^ m&m (mm) m&^m-x^o 

'L^«*fcttJE««ag^«J: l9itKS:^L. hPTH 
(1-3 4) S:»*±<±fflf^lHli|Xbfco ±»SrpH 
5. 0^1Iii^^y^n-7h (#JxJ^ PorosH 
S , SPha^-,^) [ChPTH (1-34) £rffi*£ 

0. 3M-0. 4M(^NaC lT«^Wc 0 St±i 
JBEi-ftK£8^jnU f£ffi£ffl^n^h (#|;ite\ PorosR 
2 , SokenODS - W) f-hPTH (1-3 4) 

^ 3 0%s«<or-feh^hyyu-e»a**. »*i&t* 

IffiHPLC 5 ^*E*<ol»*«:fTofco 

[0033] mmwt* <dt± h~bv ^m^Mmxm 

0. 2 2 /zm^7^^- tlSiBU fflHPLC 
(Mxll Inertsi IPrepODS . TSK-ODS-1 20T) ChPT 
H (1-3 4) T-fe h V jVCDlf^i/^ 

5%cohPTH (1-3 4) £r(Ui&^4 0 %— 7 0 %T 
[0 0 3 4] 
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m^m^m^mte^mm^^^x^z,, - 

[0 0 3 5] /7^; K 
^7^^; KpG210ShCT tG] Ji, p -13 7 2 Y 
i/V— t?C0N**Bl 2 1 0{4*tr^>T^ y»^f) 

K^H, 7 6fc 1 2 2{£&t5l 5 4fa(D 
iy^^^m&^±V^&m^S^ivX^^>h<o (0 

io Gai -2i os) izjf/u* *>>mmm*frvx. he 

T [G] (t h^/^>h^y(7)3 2ft07^y^C* 

SC^y^^iMitti^yf - K) as^bfc*-^ 

- (1 a c;7°n-e-^~) lc±9 3S^-e#-5^7^^ K 

[0 0 3 6] pGHa210 (Ser) rop- 4rSJK 
PvulfiEcoRI ftHHb LT#S>*tS jS G a 1 

- 2 1 0 8|5£=* — Kt^>ie^^^DNA77 
^>htpG97S4DhCT [G] SrSJKWSiPv 

20 ulliEcoRI fi{t:Lt#btl-5^ 

t^D N A7 7 ^7 y h ^ SIS ITM Ifc (il3) 0 
**3, pGHa210 (Ser) r op" oMMi: 
o^Tte#4*¥6-8 7 7 8 8^r^^^tt, ^7*% K 
pG97S4DhCT [G] ^ #1-£*:Jlft»W 3 1 1 
0 t£f"i, Escherichia coli SBM3 

2 3 U XlKfiWKIR^Wx^SEtlfWJESft-SK 

#-^- : ili§^l3 5 0 3t (FERM BP-35 
0 3) ^LTl99l^8^80m^^t^6o 
[0037] 7 p 7^U*pG210ShCT [G] I- B 

fc^TEco Rl-Sal I DNA77^ybilt»At 
tU3\ )5Ga l-2 10Si«O^7?y/^RS:*3 

(hProPTH (1-84) ) Mfe^CO? u—^^Jf 
teXlf^^x* KpGPSl 9<Di¥Si<DttmkVXm^ 
it (B3) o 

[0 0 3 8] ±m>w 
AKJM1 0 9ttllny fry ht;^iT«#iK 

40 SM2 5tt (W3 1 1 0/ompT : Sugimura etal. Bioch 
em. Biophys. Res. Commun. , 153 % 753-759 , 1 988) 

[0039] mm 

SBg^: 0. 5% (w/v) If V ir cr — /K 2. 4% 
(w/v) 8$S3L=¥*. 1. 2% (w/v) MJ/h 

>\ o. iM!Jy^7ki^y»)AS« (pH7. 5) 

nu i^j£j£iis : o. 4% (w/v) mm=*x. o. 

4% (w/v) K2 HP04 . 0. 4% (w/v) KH 
50 2 P04 . 0. 2 7% (w/v) Na2 HPO< , 1. 
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2% (w/v) (NH4 ) 2 SCM , 0. 0 2% (w/ 
v) NH4 CI, 0. 3% (w/v) L-^^-^^V. 
0. 2% (w/v) MgS04 • 7H20, 4 0mg/ 
L FeSCh -7H2 CX 40mg/L CaClz 
•2H?CK lOmg/L AlCh -6H2 CK 1 
Omg/L C0CI2 -6H2CK 2mg/L Zn 
SO< • 7H2 CX 2mg/L Na2 M o 4 • 2 H2 
CX lmg/L CuCl2 • 2H? <X 0. 5mg/ 
L H3 BO3 ^oJlI/lOmg/L MnS04 • nH 
2 O 0 20 
[0 0 4 0] &*ftttH»»ffc 

-e«fc£bfc 0 DNA93»rfia»A4fe^Jg^i-5 3— 1 Of* 

mcommmm^m^^x 1 ^ras/s^fco k« 

it£>A?Wte0. 5-1m g^DNA^fflV^t 2 0 fi 1 K 
^{ffi^-etTW DNA£OliJ^(i3^1 0 ju g(?)DNA 

£JBv vt 50-100^1 R/SJS^-efi'ofco 20 

[0 0 4 1 ] T^u-^^m^li^^^/Wi, SJS 
JgJ- 1 / 5 Bw,(D&mWi (0. 2 5% (w/v) ~7uJ± 
y^J — As-ffV— 1 5% (w/v) F i c o 1 1 

777H:fiTAE^y77- (4 0mMTr i s /Bfc 
2mM EDTA) Sr/B^fc 0 7 7^^ K<D*®S 
WWiMup i d-2 (ztx^rs^dr (#0 ) SrJB^T 

i o o^h i ^r^(o^m^n^\ DNA^ait^fc 

Ma^W-Sf/i- (20 cm x 15 cm x 0.7 cm) ^V^tl 30 
5 0 TtfVi' N 4 NFRS^fcte 3 5 tK/w M3 V$?$<D$k'g}$:ft 
fcofc 0 ^>to^^r)^ D ^ KtK^JK (0. 5 /X g 
/ml) T2 0^feLfcf, fMiStLTDNA^ 

A77^^ h^A^i-^^T, 1. 0. 2. 0% 
(w/v) £:JB^fc e 

[0 0 4 2] 7*o-^y;Ut(ODNAH 0. 1XT 

^rrffifc b /cgfff- ^ — >^rt f^Vv£r Att 
SffiSr^ttT^ffi^iJ:, y/i^?>ttttJ bfc 0 DNASS 

JK«:m\ DNA£r5t*®bfc 0 7^y->3ygjSlt 
0. 05-l/ig(7)DNA77^^yh 
(67mMTr i s/HCl (pH7. 5) . 5 mM 
MgCl2 , 5mM DTTv 1 mM A T P) 3 0 ju 

i}nofftoT4DNA7^^^fli, i 6°cre 

1 2 — 1 8»#raS/£«rtT5^ TAKARA ligation Kit 
[0 0 4 3] AfliS JM1 0 9t*<75JBKeSliSfe«WA3t 

ajbsm2 5ttcoff$eeife&tt^t*/V' 



#fM*P9- 2 9 6 0 0 0 
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iM^ D V) -?3ttRbfc 0 SDS-^UT^ yylxT^ K 
(SDS-PAGE) -^V^/Wi. [pISodSD 
Sty^<y77- (6 3 mMT r i s /HC 1 (p 
H6. 8) , 10% (w/v) ^'yto- 10% 
(w/v) SDS, 10K/ml^DA7xy-;^ 

£An;i. 3^ra^:^bil^bfc 0 tSftili, l 
6% (w/v) SDSPAGEmi n i (TEFCO ) 
Srffl^Tl tfcfcfcS 2 0mA T 7 0»raffO\ ^VWl:? 

[0044] hPTH (1-34) CD^fiH, h 
PTH (1-3 4) ^^tf^^lf^^^^^T — 

(1MS^/2MSS) "CI 0fS^?> 2 0{gF{£*Jfc«\ 
iS'fr±»£:#. :MYMC-ODS-A302 

(d4. 6mmX150mm) joy J* ( (SO Wt^Sf^BFf) Srgf 
tltHPLCMS^ («0 LC10A ) Cftb AW 

(0. 1% (v/v) hy7;^aS8 (TFA) /l 
0% (v/v) Tirh^hy/P) , Bi& (0. 0 9 4% 

(v/v) T FA/50% (v/v) 7-t?h-hy 
A-) , B4 0%->8 0%/2 0m i n 4gIE<D^MTg|Jfl 
U 2 1 4 nm^Mgi^T^ffi^JlfchPTH 

(1-3 4) (Dt 0 —?mm&&&M&<DWMhPTH 

(1-3 4) (Dtf— *H«fcJfc«LfTofco -tOtt., SU 
itS^t" 5 £W ttS* m ftitfi^ifefNiM o I ecu I ar C I o n 
ing (Man i at i s bil, Cold Spring Harbor laboratory 

, New York (1 982) ) {^IBttO^ife^oT^o 

[0 0 4 5] gliSffJ 1 . h P r o PTH (1-84) it 

hProPTH (1-84) ite^te, HI 1 f^"t*J: 0 
CU1-U7 (ia^J#^-l-7) ^J;t> + Ll-L7 (E 
^8-14) ^14*^77^>h^il ^ 
bfc c hProPTH (1-84) it^f!, #77^ 
^h«r£*T(OJ:5fc»«U fRKbfc (H2) . 

[0 0 4 6] DNA77^yfUl (SS^J#^ 

1) tL7 (iB^J##14) a* g) *16¥ 

fi£OT4^y5C^ l/tf Ki/^f^tO. 5nM (l 
MBqKl) CO [y- 32 P] dATP^y^tte 
Jfcflfc 15m 1 ^ (50 mMT r i s /HC 1 (p H 7. 
6) , 1 0 mM MgCl 2 , 5 mM DTT) "C 3 7 
°C, lS^KJtt -ilCSmM ATP^ttf 
yyKM5/i l^rM, $?)i:3 7t:TM5^ia 
S«*^:fco U2 (ia^J#^-2) (ia^j#^-i 
3) , U3 (K?y#-S§-3) H5 (ga^j#^-i 2) , u 
4 (IB^J#-^4) i:L4 1) . U5 (iE?U 

S-^- 5) H3 (Kyy#-55- 10) , U6 (ga^J#-^ 6 ) 
tL2 (EJIJ#^9) , *3J:tfU7 (E3?iJ##7) iL 
1 (E?iJS-^8) (-o^Tt>|H]^^tTo/c 0 

[0 0 4 7] ±^(D7m<D&fcm : &X>t^)t l ^kisb. ^ 
yt-tt;^^tT^DNA4rlH]iRbfc 0 rtx^8 0ju 1 
0 OmM T r i s/HC 1 (pH7. 6) . 6. 
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5mM M g C 1 2 , 3 0 0 mM NaCl^fl 
fc 0 ^<O0-hA 0/2 1 £9 5°C(-5^FpTO^Lfcm, 3 

0 5>7WtT4 3^£TffiS^Ttfjfc 0 *?&«4 0 ju 1 (O 
7^^> 3 yBiS (SSJt 0*) ) ^APX., 2 6°C^ 

b p CTJSt^)DNA7 7^ > h^Vw^tttt^ 

[0 0 4 8] 2 . ffGa l - l 3 9 S (FM) P 10 

PH8 Amm?*?* $ KpGPftl 9<Q{^M 
^/&h ProPTH (1-8 4) fe&^&^tffo 2 8 0 
bp©DNA77^yMCI! 5' *SSf-ttSJIS»* 
Eco Rl SPfir^a* *«8(CttSJRR»*Sal I 
-T£o h P r o PTH (1-8 4) itfi^CO^ u — ^> 
^m^coEco Rl/Sal I DNA77^>h^pG2 

1 0 S hCT [G] <DEco Rl/Sal I SBffiKlf AU fi 1 

[0049] pG210ShCT [G] ^^JPS^*Eco 
RlirSal I TSRi, ^ *-«h3#£^trf$ 3 . 5k b 20 
DNA77W > hSrfHStfc,, ^ttir^Jfe^iTlt^ 
hfcft2 8 0 bpW45hProPTH (1-84) 
l£i L £7)DNA77 > h£®j£U 7"7^^ KpG 

2 1 0 S h P r o PTHSrWfc (12 3) e pG210S 
h P r o PTHSrfflV^ifjMl 0 9t^MgI 
U JM109 CpG210ShPro PTH] 

fc 0 ££>S^ pG2 10ShProPTH(O9JRBi)(li 
ol /EcoRI 35{ii-y >^-KM0 9 1 1 
5).MKM0 9 2 &*AL, 
S KpG 2 1 0 S (S/X) SrffcKbfc ((23) 0 * 30 

WflS^SiJIS^XholtEcoRI 95fi 
Sr. ^(DlHl-Sac I SM4£Jfo 0 

[0050] pG210S (S/X) J3u SJIS^Sac 
I *5,fcO*Xho I -emOM. Kilo-Sequence m Deletion 
Kit (SSig («0 ) SrflH,vC, £Ga 1 - 2 1 0 S* 
^ — Kt^DNAi*^gB»^»|^*^ 
tc 0 Kl enow77^yhtKM^:4of; 

ir/w^^^y— >&¥Ttj:\,\ j8Ga 1—13 
9SihProPTH (1-84) # P h e -Me t S: 
^Ltiig^n/^^ 7^^fj3 G a 1 - 1 3 9 S 40 

(FM) PPH84^n-Kt^7 P 7^; KpGP#l 

9«:»fc (B4) 0 pgp# i 9^mx^tc±mm JM 

109tt^jM109 [ P GP#19] £P&£ 0 
[0 0 5 1 ] HjfegiJ 3 . ff Ga 1 - 1 1 7 SmHPPH 

3 AW%^"7^^ KpGl 1 7SmHPPH3 4 <PfEg 
^MM&ttZ-&\,^Xl±^ jS G a 1 - 1 1 7 SmHP PH3 

4 fgg^^.x ^ KpG 1 1 7 SmHPPH 3 4 (Of^KS: 
fcll-^ff |3Ga 1-1 17SCfitj3Ga 1- 
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9 7 Sfc£^fi/3G a 1 - 1 3 9 SSr/Bi^C tfc£ 
5. i3Ga l-97SmHPPH34l^7^;Kp 
G97SmHPPH34fc^^tt/3Ga 1 - 1 3 9 Sm 
HPPH3 4f^7^; KpG 1 3 9 SmHP PH3 
4 Srf^Sif t^T#S„ 
[0052] 1) P GP#19PPH34 (Off^t 
pGP#19PPH34fl pGP#l9^iSCS0 

i (ga^j#^-i 7) ^j:t5so2 &y 

7^-7-tLT, PCRSl:i9, hPTH (1-8 
4) (O 3 5{4(7V*y ^m&(D=i K>-G TTSrfflg^f^jLfca 

KyTAACMlf:DNA77 >- h £*t*SK. 3? 

9?ejKB#Sf Aat II -Sal I DNA77^VF 
Sr*«tt«lU pGP#19^t5^i:SttLr 
f^ibfc (13 5) 0 

[0053] 2) pGl 17SPPH34 
PG2 10 (S/X) SrftailS0 3 (E?"JS^19) 
irS0 5 (IE^J#^2 0) ^y7^-7»^lTPCRS 
f-±9it#SS. SJPfiB£* Pvu lirSma I TiftLfcDN 
A77^Vh, pGP#l 9PPH34*if (^S0 
7 1) *5J:VS 0 2*^7^-^— fcLTP 

CRSl:j;^« ©JPSSI^Sal I <hSma I -craft L 
feDNA77^yh, 3frtfMpGP# 1 9PPH3 4 
<0«»H*&je^S:^tf»JRR»3R Pvu I -Sal I DNA7 
7^yh*T47^y^T-lgU p G 1 1 7 S P 
PH3 4Sr«2«Lfc (ID6-7) 0 

[0 0 5 4] 3) pG 1 1 7 SmHPPH3 4 (m = 4 

p G 1 1 7 S mH PPH34 (m = 4 Xl± 8 ) te, p G 
1 1 7 S P P H 3 4 oSJRRS^SfSma I «M£K (His) 
4 -Pro-Gly«r=i-Kt55^-S08 (IE^J 
#-§-2 2) iS09 (E?U#^2 3) . { ( H i 

s ) 4 -Pro-Gly}2 £r=i — K"t"£ y >^7— S 1 

0 (e^J«-5§-2 4) tSll (IS^J#-^-2 5) £rJ¥AL 

(HI6-7) 0 

[0 0 5 5] ^IC, pGl 1 7SPPH3 4<0»JIS» 
^ISma I SMftJr (L y s ) 4 - P r o — G 1 y K 

t^^yy^-si2 (ia^j#-^-2 6) isi3 (ia?u 

#-^2 7) £JfAU pGl 1 7S4KPPH34^ 
»Lfc e iitat, pG9 7 S 4KPPH3 4, pG 

1 39S4KPPH34 *f^tSri:#tt5o 3= 
fc. IfA^ixfcy o»*;j;r^*fn)fi, 7 7^ ^ K 

[0 0 5 6] 
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£GaI-97SiiHPPH34 


0Gal-117SiaHPPH34 


£Cal-139SmHPPHS4 


- 


o 


O 


O 


4 H 


o 


o 




8 H 


o 


o 


O 


12 H 


o 


o 


O 


16 H 




o 




24 H 




o 




4 K 


o 


o 


o 



[0 0 5 7] 3|jfeg(| 4 . h PTH (1-34) **=7$ 

mi M^Lfc^M 5^^^^K(O^SttSrS DS-PA 

^-.K-r^iie^-^-s^^y^^ Kl 6m%t^fc± 
mm J Ml 0 9<*ld*AU 2mlOSB^T3 7°C 

(OD6 6 0) fclOtlfco r<£>!fi§S?8l 

#Rfl3f:8&U tco±.m 1 0 fi 1 ?rfflv^SDS-PAG 

[0 0 5 8] M1^[D8{-Tt 0 p-tfy? 

J:*?*m»^^t:u |3Gal-97Sm { (Hi 
s) < -Pro-Gly}n il^l^T n = 2 . 3. jS G 
a 1 - 1 1 7 S "m, n = 1 , 2. 3, 4, 6, j3 G a 
1-13 9ST-I1 n = 2, 3 Xmi^M^mn^tz. 
t^to^ofc 0 4#^/3 G a 1 - 1 1 7 SC0^*#:i^^ 
Tte {(His)^-Pro-Gly}n (n = 1 — 
6) OaSAt-<fc D^fi^MI^f-if JDU ^tt^co^jg 
y ^ iot & ;tfc fc <£ 5 ^ 
ofc c 

[0 0 5 9] ggjfeffll 5 . ^r^^y/^K^^hPT 
H (1-3 4) gJ^L 

Hi£Sfl;<D3M 7^>v*^« (/? G a 1-97 SmHP 
PH34 (m= 1 2) x /3G a 1 - 1 1 7 SmHPPH 
34 (m=0, 4, 8, 12s 16, 24), j3 G a 1 
- 1 3 9 SmHP PH 3 4 (m=0, 12) \m=0\± 
^l^Vu—M (^o^r, Kex 2-6 6 0^)SftL 

U 8MliT«f^iM (2 0mMTr i s/ 
HC 1 (pH8. 2) , lOOmM NaCK 3. 0 
Mil, 2. OmM CaCl2, 8 m g/m 1 ^ 



20 



30 



m {cftSJ; 5l-#J&U Kex2-660£r 
«g2 0kU/ml ^^^J:5^»Lr, hPTH 
(1-3 4) O^O^ttJLSrftofco #&#T, lBtrar* 
h Ga 1 -1 1 7 S PPH3 4tt9 0% 

[0 0 6 0] ^BI*#:OK e x 2 - 6 6 OKffrtfete. p 
G117SPPH34(Dkca t t (DVc%; oT El 9 (- 
^bfc 0 hPTH (1-3 4) <£>/tffi;te [S*«J**» 

TcOfiajT {(His)4-Pro-Gly} n (n= 1 
— 6) ©»Ai^i: 9 K e x 2 - 6 6 OSMtKSS H 
^>:^^of: 0 i3Gal-117S4HPP 
H3 4tl 1 (His) < -Pro-Gly!) 

-<7)jfAT\ ^7^>/^I^liiKex2-6 
6 0^M«#^, ^{^Kex2K^K^ 
&M&.t> 1 5 g/LfiJLh"?/? G a 1-139SPPH3 
4co8 g/Li^Jt-<TeS:#$i^Tv^S^^:)&s*^^ofc 0 
[0 0 6 1 ] Hi6g8 6 . h PTH (1-3 4 ) OAM^ 



I»oKe x 2 - 6 6 0 (D&H t LTtigbT^fc 
^ 7 Ga 1-1 1 7S4HPPH34£r 

^^r^-f*^)^^^ ^ KpG 1 1 7 S 4HPPH3 4 Tf^C 
40 MMM2 5W (W3 1 1 0/ompT) SrTKSeifeU M2 
5 [pG117S4HPPH34] ft £r*#/c 0 M 2 5 
[pGH7S4HPPH34] ttfl 2%(w/v) 
^#^^r^ N 1% (w/v) MJ^h^, 1. 2% (w 
/v) K2 HPO< , 0. 3% (w/v) KH2 PO 
< , 0. 5% (w/v) irn— yu^Cj^SJ&ifeSrffl 
v\ 2 0 KT3 7°CTi£#L*: 0 

[0 0 6 2] Sft»^OD6 6 0=l. 0(7)^Cl 
PTG Wy/nlfyK^f-^^hVK) 
ttAl mMtttS <£ 5f-8yjnU S*M^OD6 6 0 
50 = 1 2*-C**Sr««ELfc 0 ifcBm. TE (lOmMT 
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r i s/HCl, 1 mM EDTA (pH8. 0) ) (- 
SBiBU iSH^^e^-rif— (Manton-Gaul I in) fc£.Z> 

i££fToT, §tA£&fr 1 0 0 g Sr#fc 0 §tA#^®« 
(I60g/L) 2 5 0ml(^ 1M Tris/HC 
1 (pH8. 2) 100ml, 5M NaCl 5 0m 
1 , flft-Y ^->7k 5 0 0mK ScSl 9 0 0 g Sr*D*.T 3 0 

t<Dim«* 3 o 5M£fl^» u Ka&fciH-Y j^/kx** 

RU 3 0tT5Lt bfc 0 
[0 0 6 3] ^MZ. 2 5 0 mM C a C 1 i j^ffi 50m 
1 Srat»U*^?>a^{rj6JpL, ^CKex2-6 
6 0Sr2 0kU/nili:45i5l:Mfco 2«PW«, 

KI-iHPTH (1-3 4) Sr^frJii**:^ g^fc 
tpH*5. OtU lOmMStth^AgSS 
<pH5. 0) t¥«L/ci^ty^W (SPha 
,/U) ^77^^IlthPTH (1-3 4) 2:®*$* 

2 2 



70 



75 



*-t*\ 0. 4M NaClT\ hPTH (1-3 4) &m 

[0 0 6 4] ^jxl:ft8S:fti»3% (v/v) ir^-SJ: 
5i-8SA0U 3% (v/v) 9^KT*3pftrft;Lfci££EiS?tB 
(SokenODS-W) ^IlthPTH (1-3 4) S: 
3% (v/v) »^30% (v/v) 
Tir h~ MJyt/iith PTH (1-3 4) £ri^£tt£^ 
fc 0 laffiT-CTir h y/WS:6£3\ 0. 22/i m(D^ 
y7Vy7^y^» T--5i@bT. iSffiHPLC^S^^ 
A (TSKgelOOS120T O55X600) J;iTffif«bfc 0 igfflMu 
Ti? h~ b V (A: 5% (v/v) ffi 
&/ 1 0 % ( v / v ) Tir h^MJyU; B : 5% (v/ 
v) S8/4 0% (v/v) Ti? h y ^ ; %B = 2 
0%-8 0%/6 0^ «»4 0ml/») "CSttt b 
fc 0 #lSt©hPTH (1-3 4) 0JR*S:S2f^ 
bfc Q 

[0 0 6 5] 
[*2] 



bPTH (1-34) ©HUE* 



x m % 


PTHfi <g) 


SIR* (*0 . 


Kex2-660££ 


7,0 


100 




6.7. 


95 




6.0 


85 




5.8 


82 


HPLC 


4.0 


57 



[0066] mmm i . ^^7»^t<^Ke x 2 

6 6 01ii£P3^7-; /KBlfe 



P3SM4^T^/K (Lys) &tk<DT ^ J mzM^t 

5fc«>, P3WiCTlSt^n KvSr^lfebfc^-y 

^ KS14-S18 (K^JS#"2 8 — 32) ^ 

ritU rtte>i:S0 2 (iayu##i8) ?k~y°^^^- 

pGll7S4HPPH34^iiilt, PCR 
Sl:tDNA77^yhS:^Lfc 0 |DNA77^ 

Sal I -&5ffli'&. 2. 0% (w/v) 7^o-7l^ 
fSSrfTlV eftt-t-SO. 4kbp(7)Stu l-Sal I V ? 

[0 0 6 7] ^RDNA77^yht, Slu I *5J; 
tfSal I -CfflYfcbraaUcWJlbfcpG 1 1 7S4HPP 
H34(OP7^ h->^-i?S5#§:a— Kt5DNA7 

«JM10 9^Mfi»U fh7t^^jy» 
tttS*Si#bfc 0 ^-te^te-frfe^jgeeifefrS. l 0 fin 
ig^b, Jg*«, ^7*5 KSrWKU SE»#A«S^co 50 



DNA^SIE^J^^ P 3ffl5{4T^ 7 Kri s «Ttf)T^ 
yKJ-aftbfcite^Sr^tf^^^ KSrWPo^n-^ 
S:SHfcbfc 0 

[0 0 6 8] fib*), pG 1 1 7 S 4HPPH3 4co 
m^^7^y/^f(OKe x 2-6 6 0 IBIttSB 
fiSe r-Va 1-Lys-Lys-Ar g^Se r - 
Va 1-X-Lys-Arg (X = Gly, Ala, V 
a 1 , Leu. lie, S e r , Thr, Asp, Gl 
u, A s n. Gin. Lys, Arg, Phe, Ty 
r, Trp. His, Pro) $ fltc T S J MM 

&\$:&~o**7#lss<?'g;p G a 1 - 1 1 7 S 4 H V X 
PH3 4©58^^-pG 1 1 7 S 4HVXPH3 4 

[0 0 6 9] &**7?>-s<?WtKe x 2-6 6 0^ 

i&SU B{fc8UgasoD6 6 0 = 1 . O^IMPTG 

mtc 0 £*>f-#£fAft:£:l% (w/v) Tr i tonX 
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10 0, lOmM EDTAib 4 J;(;TEtt#U ttg 

9 0%«±dsa«ji:-t-S*^5^>'^^K-Cfcofc o # 

^ 7?^s<?^(0&XVmmmZ-, 1M Tris/ 

HC 1 (pH8. 2) 20 ju U 5M NaCl 20 

M K 1 0MSi3 OOmI SrJnx-TiSWU flft-r^V 

*6 5 0/z 1 3 O'CcofifflW ^tr 1 0 

U -n tU- 2 5 0 mM C a C 3 2 1 0 /* 1 

U $?)Mex 2 -6 6 0 & 2 0kU/mli45J: 

[0 0 7 0] **#T, lNFffl-eayhn-yH^jSGa 

1 - 1 1 7 S P PH3 4fi9 0%£k±tyWT£tltc o hP 
TH (1-3 4) ^feiScfi, wMcoODS^fv^^m^^ 
tHPLCTttlfCo #i*^Kex 2-6 60^ 
J^ttte, pGl 17S4HPPH34C0kca t t (Dtfc 
^^ot.Tlf: (010) o X-Phe, Hi sC0i:# 

Ke x 2 -6 6 OCiS h PTH (1-34) 
m D tb L£M^& < 9 n x = P r o -CliK e x 2 - 6 
6 01-J: 9 h PTH (1-34) 36**5 1 A, Hty *9 ffi $ *b 

[0 0 7 1] HjSffd 8 . ^7^^gg)Ke x 2- 
6 6 OBltt&fcp 4<PT5 / life 

p 3 t ^ f v^yBS^o^r^ 7 ^ y/^ 

f pGa 1-1 1 7S4HVHPH34£hPTH (l 

-3 4) $im<Dtc#)(D** 7 wt utsta p 

4Sfi(7)7; /mMm^X^Ke x 2 -6 6 0K/S«:<E> 
££*£ft±*l**fc 0 tU^^L^tf KS19-S 

2 4 (layiJS-S- 3 3 — 3 8 ) Sr-^ricU C*l^>£S0 2 
£r^-f^ — i: U p G 1 1 7 S 4 H VH P PH 3 4 £ 
ttSibt, PCRSi:tIM#A$Hf;DNA77 

[0 0 7 2] HJE«!l7^Lfc*-JSfeTx ^7?^ 
S<OKe x 2 - 6 6 OsSSttSMiS e r - V a 1 -H i s 
-Lys-Arg^Ser-X-Hi s-Lys-Ar 
g (X-Gl y, Ala, Leu, lie. S e r , T 
h r , Asp, G 1 u , A s n , Gin, Lys, Ar 
g, Cys, Met, Phe, Tyr, Trp, Hi 
s, Pro, Val) fca«l^ixfc«5tSr4#o^^ 7? 
>s<#KpGaL 1-117S4HXHPH3 4(7)^ 
^-pG 1 1 7 S 4HXHPH3 4 3dS»?>*Lfc 0 

[0 0 7 3] gS3^ 7? w^SSrSf i LT3l*£#!l6 
i:l3i:*#-eK e x 2 - 6 6 0 f^-rs^SrttSr^JBf L 
fco X=Lys, Ar g^i^ilft Kex2-660 
S-J;£hPTH (1-3 4) £7^9 ffib»^^< # 
9, X «tt7;/i (Asp, G 1 u) (7)S^^^K e 
x 2-6 6 0CJ:HPTH (1-34) mzkAsifty 
^Otti^tLt^^t^mhMzfji^tc (Bn) 0 
£9, Kex 2-6 6 0ypf7-i?U Pl»7 
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>S££H#-r6fc*ttT#<, P 3^{&fct;^>>>g| 

£*5<J:ta p 395{iic^n y >-££S/$v * 
fen p 4 Sttti^Sttr 5 / »3&5$>5 1 7 ? 

[0 0 7 4] mm\ 9 . (SaM^ K<P K e x 2 - 6 6 

Htfe«S7Xt^8{c:*5f+SKe x 2 - 6 6 O^iSS^g 
70 B#tt^HPLC{dTi&»bfc*S^ SS^f K|3Ga 
1-117SC0 13, 1 4&<DA r g -A r gBB^'J^C 

ti^XV, 4C§j3Ga 1 (1-14) tl, hPTH 
(1-3 4) SrKttitRH J; 5 ttfit fiAt 5 r 

ir^^jg^ixfco 14ftoAr g^Ly si^t 

IfeU Ke x 2-6 6 0 J; S93»f SrfllSJ U /? G a 1 
(1-14) (D^dcSr»x.Sr ££fst*fc 0 
[0 0 7 5] 1 4&(OA r g * L y s Iclftbfc^^ 7 

*>v^K (jSGa 1 -1 1 7KS4HRHPH34) 
20 Sr3-Kt5^7^5 KpGKSPH34 (1212) £ 

5 (EJiJSf 3 9) tS26 (iayiJS4§*4 0) Sr^-f 

tU pG117S4HRHPH34^#iil 
T, PCRffi^tI^i|A^HtDNA77^y 
K Ase l-RK*^bfco Inl^f^y u^-^KS 
2 7 (E2*J##4 1 ) t S 2 8 (IB^JS^-4 2) ^7°7 
DNA77^yh, RK-Bgl II Sr^dc L 

[0 0 7 6] *DNA77^7>-h^ftSU #*#*Jl 
30 ngfo^U 77^-7^#4TtPCR^4[H] 
m\ ^^^A^tLfc, Ase l-Bgl M77^7yh^ 
^Ito CtttrSS^-y uJr<f~ KS25iS2 

fc 0 n???*^ h&^? y-^itmm^xmmis, as 

e I ^JitfBgl IITi2J$H£, 2. 0% (w/v) 

— *s^u3c»3:Wv\ iw^no. 35kb P ^77 

^yh&iKLfco pGl 1 7 S 4HRHPH3 4(7) 
Ase I / Sph I (1. 8 k b p) 77^yh*5J;D ? Sp 
h I / Bg I II (l. 4kbp) 77 7* > 1. 0 

40 % (w/v) 7#n— *«5lC»»£fT<,v M^l_^ 0 

[0 0 7 7] ±15 3 7 7 7*1/ h%7^^~i/Bl/&fc 
±iljM10 9^fg^l^ 7- b7^~-f 7 y V 
BH4t*S:*#U K£7yw#yffitrTW»«. 
^^A^coDNA^gE^J^^WL, f*»^^K 
1 4fe(7)A r g£r^ — K-rSDNAiayjCGGSrAAG 
^tt»Lfcae j f : S:'&tf^7^S KpGKSPH34* 

T% 9*^^«C<^Af££&#U Kex2-6 
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[0 0 7 8] gafeffd 1 0 . ^7»^ggG a 1 - 
1 1 7KS4HRHPH34^Ijg^hPTH (l 

- 3 4) <D£M 

K»f u^i/T'Ke x 2-6 6 0<Dfif£^ bTSS£% 
^ettfc^r^ ^^>-x^^^/3 G al-117KS4HR 
H P H 3 4 (0±fi^#^Tf-^ £ ^jgtt iKe x 2 
-6 60^Pr7-ficj;55]5aiU feWhPTH 
(1-34) 0*tM^trofc 0 pGKSPH34l:t, 

SrEtfiU 41ttM2 5 [pGKSPH34] 

fc 0 M25[ pGKS PH3 4] W&2% (w/v) ^ 

[0 0 7 9] *tg»«fi. jKSliSi: LT^y-ir 

d-;^7^-KU pH£r7. Olcayhn- yUb& 
2 4«F(Bi&*S:fTofc 0 *K*aiaiMflc»«Ji, 1 
5 0- 2 0 0ODTfccfco 7? ^s<?W;te, A 

[0 0 8 0] m*T*pT^bfc«*3RbT. S/SfflffifiK 
^20mM Tr i s/HCl (pH8. 2) , 50m 
M NaCK 2. 5 mM CaCh ^ 2. 7MS 

8. 0mg/ml^7^^SiU K/SSS 
3 OttKe x2-660£5k U/m 1 <£ 5 I- 

S^TOU ^7^>^S^?)hPTH (1-3 4) CO 
3J9£Hb*:tTV\ hPTH (1-34) Sr^&b 
fc 0 3 0#^»*9 0%«±£&!), jS G a 1—1 1 
7 S 4HPH3 4 irJfc«gbT, Kex 2-6 6 0I^1 
/4l^>Lfc 0 K/&#ST«, lliK0B5 fcl^«l-hPT 
H (1-3 4) ffiSLfc 0 ««XS(OHHR*ttSIJl£W5 

1 1 . j3Ga 1-1 1 7S4HG P^M^y^^ 
b\ pGH7S4HGP^g 

^^y#^Kl (hGLP-1 (7-37)) 
3r^4>=*^7* >v^« (3Ga 1-117S4HG 
P) H\ pGl 1 7S4HGPI^ 

T^^I«-ef^i!iLfc 0 *i\ IDl 4 (a) C/Tt4 0(0 
DNA (G L P — 1 (lE^lJ^: 4 3) , GLP-2 

(MS&mtSr : 4 4) , G L P - 3 (Bfi^J## = 45) , 
GLP-4 (layiJS-g-: 4 6) Sr^figU -tixbOS' 

<fc«, :Ji?)^u r^-y^^^-^T, hGLP 

-1 (7-3 7) ite^- (DNA (I) ) ^HML/c 0 
— EI 1 4 ( b ) i-^-T 2 oco^DNA ( 1 1 7 S 

4H Sph I ^7^-^- (ga^J#^- : 47) , 1 1 7 S 

4H Bgl ll^7>T"v— (E^JS# : 4 8) P C R ^ 
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PCRSrftofcc #^nfcPCR^Jl x Bgl lljBJ:^ 
Sph Bgl HJoit^Sph I <7>te«5fci8£rj$o 

DNABfJt (DNA (II) ) ^8Lf; 0 
[0 0 8 1] pGKSPH34£Bgl MjoJzU^a 

^<ODN ASfrM" (DNA (III)) Sr^/WJ: 9in]iRLfc 0 
rcOJ: 0 |:L"C#?)^fcDNA (I) , DNA (II) & 
itfDNA (I I I) £T4 DNA y -tfSrJBl vriSSIS 
U pG 1 1 7 S 4HGPS:^i!Lfc (Ell 5) 0 
70 [0 0 8 2] H£SffJ 1 2 . ^ 7^>v°^fCj3 Gal- 

1 1 7 S 4 HG P (D^eM 

fEJKbfcpG 1 1 7 S 4HGPS:tt5*lIW3 1 1 
0M2 5t^ 1. 5%^/V3-^, 4g/L K2 H 
PO< , 4g/L KH2 P04 , 2. 7g/L Na 

2 HP04 , 0. 2g/L NH4 CK 1. 2g/L 

(NH< ) 2SO4 . 4g/L 2g/ 
L >\ 2g/L MgSO* • 7H 

2 CK 40mg/L CaCl2 • 2 H2 O, 4 0 m g 
/L FeSO< • 7H2 CK lOmg/L MnSO 
20 4 • nH2 (X lOmg/L A1C13 • H2 CX 4 
mg/L C0CI2 • 6H2 CK 2mg/L ZnS 
CX • 7H2 O, 2mg/L Na2 MoO< • 2 H2 
(X lmg/L CuCl2 • 2H2 CX 0. 5mg/ 
L H3 BO< , lOmg/L f h7t^^!Jy^ 
tfigift-e. 3 2°C, P H7. 0"?ig*U Jf/i>=t — x(D 

8B#BMg*U ift:^j8Ga 1 - 1 1 7 S 4 H G P (D 

[0 0 8 3] *S***T«, i^ieig^^h^y-v* 
50 ^ev^-fif— (-^^ h^=f— y v?±SS, ^f>l 5M- 
8TA) {c± t9 6 0 0KG/cm* ©^#T^^^t>f 
1U is^fft (CEPAiS^Si) i-J; 9&JI£iij^ 
SrliMXbjfco #?>ixfcttJR**4|JRi:^ft(0«»?R (1 
OmM Tr i s-HCl (pH8. 0) , ImMED 

ta) icmmw, ia^Bt-ettasriHiiRu, 

[0 0 8 4] ^tfeffil 1 3 . 7^W^giS^(OhG 

40 LP-1 (7-37) <Dty 9 db b 

^JStfll 2T^b*T,fc^r^7^^^SitA#:*|iliR 
U 8Mf*T«5S$IM (2 OmM Tr i s 
-HC 1 (pH8. 2), lOOmM NaCl, 3. 
OMfc*, 2. OmM CaCh , 8mg/ml 3r 
*7#>>s<2W) 5 f-*JRU Kex2-6 6 

0*1 0, 0 00U/mli45<t5!^DLt:, hG 
LP-1 (7-3 7) ^^ttlbSr^ofco **fl=T, 
— B#ra"C=ix h u—/U(D j3 G a 1 - 1 1 7 S 4 HG Pfc* 
9 0%JL^_b§J»f$^fc o 

50 [0 0 8 5] 1 4 . hGLP-1 (7-37) (D 
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m i 6 , m 3 ) 

H»oKe x 2-6 6 0<7)K5£<t LTtifiLTl^fc 
^7?^JCj9G a 1 - 1 1 7 S 4HGP^IC 

pG117S4HGPCt«lM2 5 (W 3 1 1 0 / 

mmnmrn^^^ 2 0 g/L. ^nhu/Fyiog 

/L, K2 HP04 12g/L, KH2 PO< 3g/ 
L, ^ytyy5g/LH49, IMS^OD6 6 

0 = 1. o~c\ I PTG 

Ml (fV^7i—ACC-2 2 2, «*) R*7Mg) 

[0 0 8 6] 3 7 < CTff(s»S^OD6 6 0= 1 2^ 
S**««Lfc 0 TE (lOmM Tr i s/ 

EDTA pH8. 0) MSIfflL, ill 
- (M an ton — Gaul 1 ine) 

£*Af***j i o o g sr»fc 0 m^fcmm 

Jfc (1 6 0 g/L) 2 5 0mlC, 1M Tr i s /H 
CI ( p H 8 . 2) 10 0ml. 5 N a C 1 

50m K JK>C ^^zk 5 0 0 m K JKSl 9 0 0 g 4: JPx. 
T3 O^colSfiW 4>3 0 m&frf&sf 
TktftRU aOtfSLiUc,, rttf^2 5 0mM 
C a C 1 2 ^ 5 0ml £rlt# Lfttf* bSK^filgsAlI 
U ®:Ke x2-660£r20, OOOuni t /m 

1 (*5 4, Omg/L) 5fcl*n;tfc 0 
[0 0 8 7] 2 0#r^^. (1»»r*te 9 0 %J£JLb) 

XpH^6. 4f^*>i±\ Mi^JKi-f'^->7kT2f»{-*3R 

ttm^it± 0 j&foftffifrX V hGLP- 1 (7-3 7) 
£r-g*p±»£rflh SSi:tpH^5. 0 i: U 2M»i* 

h€LP- t (7 
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HC 1 , 1 mM 



* • i omMSit hv VM,mmm ( P H5. o) 

LT hGLP— 1 (7-37) «r«*;*^ 2MKi- 
lOmMSith^Arfa (pH6. 2) 

^ om^?>3 o OmM^-eco^t:^ h y ^Ajgs^iia 

f-T, hGLP-l (7-3 7) £®ffl£i*;fc 0 

^B£4rAixT:fe3#, hGLP-l (7-37) GQ^iil^ 

/0 [0088] hGLP-l (7-37) 

5%i^«-C5pfl & {bUfcffflEiS!fli*5^ (S o k e n 
ODS-W) £riILT hGLP-l (7-37) £r®* 
5 5 0 %T-fe h ^ N y ^*»-C\ h 

GLP-1 (7-37) S:®a$i±-fc 0 «EETTTi? h 
— h y yu«rBft#. 0. 2 2/ / m^^i/y7^^- 

[0089] hGLP-l (7-37) oSI^^TbI 
i&i-^o hGLP-l (7-3 7) ^frmm*^^ 
;V/<yy T — (lMSt/2MSi) Tl 0f^^2 0 
20 fflFt^RU, iS*Jb»S:#5 0 HPLC (ft^LClO 
A) CYMC-C8 -A 3 0 2 (4. 6mm I. D. 
XI 50mm) ^7A^giU A?g (0. 1% TF 
A/10%7th-hy/v) , B?j£ (0. 0 9 4% T 
FA/6 0%7th^h9;V) , B4 0%^8 0%/2 
0 m i n^SB^^t-T^±?ScO 10^1 *l^Ufci2 0 /z 
£r®P^L, 2 2 0 nm^MSSJ^T^trJ^WchG 
LP-1 (7-3 7) tW^I¥hGLP-l 
(7-3 7) (O ? mntt^h aE»^6 0 EliU**«r 

* 3 i-^:-r o 
50 [ 0 0 9 0 ] 

[S3] 



-37) ElK^ 



IB* 



Kex2-660 4.0 
RttXLbilf 7. 8 



4.8 
3.3 
2.8 
2.0 



100 
68 
60 
40 



[0091] &&i<om : mm 

AATTCATGAA ATCTGTTAAA AAGCGTTCTG TTTCTGAAAT 40 
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[0 0 9 2] E3?iJ#-5§- : 2 *m<DW : — 

ia^'Jcofi$ : 41 hjjfn^— : ffig^ 

ia?u 

TCAGCTGATG CATAACCTGG GCAAACACCT GAATAGCATG G 

[0093] M$m$=r ■ 3 %<m<Dm : — 

iB?fj£7^fi^ : 41 htfuis— : Sgtt*C 

ia^j 

AACGCGTCGA GTGGCTGCGT AAGAAACTGC AGGACGTCCA C 

[0 0 9 4] IB^'JS^ : 4 : — 

I£^ij6DS£ : 41 h/Kn^— : 

e?U£>s : mm ★ la^ijooa^ : i^&dna 
aacttcgttg cgctgggtgc accgctggct ccacgtgatg c 

[0 0 9 5] ga^lj#^ : 5 M^t : 

BS^JOS $ : 39 j.;tf D o?_ : jg^^ 

ia^u 

AGGATCCCAA CGTCCGCGTA AGAAAGAAGA TAACGTACT 

[0 0 9 6] iE?IJ#-§" : 6 ♦^£D» : — 

ga£UcDfi£ : 40 btfui?—: Blg^ 

ga^JODS : ♦ K^'JCSSS : I^ScDNA 

la^ij 

GGTTGAATCT CATGAGAAAT CCCTGGGCGA AGCTGACAAA 

[0 0 9 7] ia^J#-^- : 7 *m<D$k : — 

E^gS : 40 htfu : ittgUfc 

la^'jo^ : mm * e^j^ws : ^j&dna 
sa^u 

GCCGATGTTA ACGTGCTGAC CAAAGCGAAA AGCCAGTAAG 

[0 0 9 8] m^m^r : 8 vzmcom • — *$c 

E?lj£>S£ : 33 h^D^: 

la^'jco^ : »s ^ ga^ijoaH : -s^dna 
layu 

TCGACTTACT GGCTTTTCGC TTTGGTCAGC ACG 

[0 0 9 9] ia?U#-^ : 9 *m<D%k : — 

E^J<Dfi£ : 40 h^n ^— : 

ib^ij^s : * mm<onm • ^dna 
sa^j 

TTAACATCGG CTTTGTCAGC TTCGCCCAGG GATT TCTCAT 

[oioo] ia?u#-5§- : i o tm^m - —^m 

la^j^g^ : 40 : 

e^j 

GAGATTCAAC CAGTACGTTA TCTTCTTTCT TACGCGGACG 

[0101] E?U#-^ : 1 1 m<Dm : — 

E?toS£ : 4i nzKp^— = 

la^jcos : e7ij<d« 
ia^u 

TTGGGATCCT GCATCACGTG GAGCCAGCGG TGCACCCAGC G 
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[0102] mm 
isyuos* : mm 



[0103] gfi^'Ji 

m&kom ■ mm 



[0104] ia^ 

lE^JO*^ : 46 

^icom : mm 



^ : 12 
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W 9-296000 



mm 

CAACGAAGTT GTGGACGTCC TGCAGTTTCT TACGCAGCCA C 

r-g- : 13 : 

mm 

TCGACGCGTT CCATGCTATT CAGGTGTTTG CCCAGGTTAT G 
M§- : 14 : — #g* 

★ IE??iJcD«3I : -g^cDNA 

CATCAGCTGA ATTTCAGAAA CAGAACGCTT TTTAACAGAT TTCATG 



[0 10 5] I^iJ#^§- : 15 
§m<D-g:£ : 24 

m^icom : mm 



[0106] mm 

sa^'j^ft^ : 24 
ga^j^M : mm 



[0107] mm\ 

ga^'JcOg^ : 45 



[0108] mm 

IB^fJcOfi^ : 24 

ib^'j^s : mm 



[0109] mm 

la^'Jcofi^ : 26 

m$\\<nm : mm 



[oi io] mm 

IS?U(£>:B£ : 35 



[oiii] mm 

la^Jcofi^ : 42 

ia^j^s : mm 



mn 

TCGAGGTCGA CGGTACCGAG CTCG 
W : 16 



mm 

AATTCGAGCT CGGTACCGTC GACC 
$=r : 17 



BB?UC0«S : ^DNA 



IB?*] 

AAACTGCAGG ACGTCCACAA CTTCTAAGCG CTGGGTGCAC CGCGT 



mm 

CATTAAAGCT TTGCGATGAT AAGC 
^ : 19 



mm 

CGCACCGATC GCCCTTCCCA ACAGTT 
: 20 



la^jGOffi^g : ^DNA 



TTTCCCGGGC CTCCGTGGGA ACAAACGGCG GATTG 

: 21 : 

K^J<£>«S : ^DNA 

mm 

TTTCCCGGGA GGCCTTCTGT TAAAAAGCGG TCTGTTTCTG AA 



28 



41 



46 



24 



24 



45 



24 



26 



35 



42 
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29 30 
[0112] mm^- : 22 : 

m^\<om ■ mm * m^icomm : -^/sdna 

CACCATCATC ACCCTGGA 18 

[0113] sa^j#^- : 23 -xmcom 
mmtom : mm « ia?ij<o«g! : ^dna 

TCCAGGGTGA TGATGGTG 18 
[0114] IS?IJ#^ : 24 *«<7>» : 

iS?'J^*^ : 36 h/Kn^— : ttfilWK 

aayijfios! : ★ mmtowm ■ ^dna 

ia^j 

CACCACCATC ATCCTGGACA CCATCATCAC CCTGGA 36 
[01 15] ia^J#-^- : 25 : -##( 

IB^ft£ : 36 NjKp^— : it$M£ 

e^j<os : mm * layuoas = ^dna 

TCCAGGGTGA TGATGGTGTC CAGGATGATG GTGGTG 36 
[01 16] gE^J#-§- : 26 ♦«Ccq» : — 

E?y<£>s : mm ♦ la^j^as : ^dna 

la^u 

AAGAAGAAGA AGCCTGGA 18 
[0117] iE^J## : 27 *mcDfC : — 

la^J^S^ : 18 HjKd^— : lSSM£ 

la^joo^ : * mm<omm : ^dna . 
ia^j 

TCCGGACTTC TTCTTCTT 18 
[0118] ia^lJ#-5§- : 28 %km<0& : -*« 

K^J<£>fi£ : 36 hTKnv?— : EfC#C 

ia^§y : ^ szm<onm : -stsdna 

ia^u 

GGGAGGCCTT CTGTTNCAAA GCTTTCTGTT TCTGAA 36 

[01 19] ia^lJ#-*§- : 29 *iC<7>» : 

la^JcOS^ : 36 hT^P^— : aiiw*; 

ia^§y : mm * eyijowe : ^dna 

mm 

GGGAGGCCTT CTGTTNATAA GCTTTCTGTT TCTGAA 36 
[0120] &mm^r : 30 : — 

E^JOSS : 36 htfui?— : i£$Wfc 

la^jog? : mm * srntomm * ^dna 

■ mm 

GGGAGGCCTT CTGTTNTTAA GCTTTCTGTT TCTGAA 36 
[0121] ga^(J#^ : 31 mcom : 

ia^J^S^ : 36 btfvi?— : BKgOK; 

mm<om : mm layu^as : i^/&dna 

sa^j 

GGGAGGCCTT CTGTTBGGAA GCTTTCTGTT TCTGAA 36 
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31 

[0122] ffi?IJ#-§- : 32 ' *m<Dm : — #«!t 

ga^fi£ : 36 h/Ray- : 

ga^jcos : * &m<Dmm ■ ^dna 

ga^j 

GGGAGGCCTT CTGTTSAAAA GCTTTCTGTT TCTGAA 

[0123] ffiy«#-g- : 33 vm<o$k : — 

g2?iJcDft£ : 33 h^D^- : W.m#: 

GGGAGGCCTT CTAOTCATAA GCTTTCTGTT TCT 
[0124] Sa^'J#^ : 34 : — 

IE?U£>g£ : 33 jxjtfnc^- : 

IB^JtO^ : mm ★ E3?"Jcr>ffig : ^DNA 

GGGAGGCCTT CTAHGCATAA GCTTTCTGTT TCT 
[0125] g&m^ : 35 ^«<D& : — 

la^J^S^ : 33 hTjfav?— : 

e?u<ds! : mm & wzmamm • ^dna 

mm 

GGGAGGCCTT CTGHGCATAA GCTTTCTGTT TCT 
[0126] IS£IJ#-^ : 36 +m(D$l : — 

E?U(E>fi£ : 33 htfcr^— : ff#^t£ 

layyos? : mm ♦ la^ws : ^dna 

ga^u 

GGGAGGCCTT CTTKKCATAA GCTTTCTGTT TCT 
[0127] ga^'J*^- : 37 *m<VWt : — #«C 

EM<7)fi£ : 34 h3tfn^— : 

la^u 

GGGAGGCCTT CTCVACATAA GCTTTCTGTT TCTG 
[0128] ga^'J## : 38 : — 

ga^'JcD*^ : 34 h^n^- : 

e?u 

gggaggcctt ctbatcataa gctttctgtt tctg 

[0129] ifi^JS-g- : 39 *^O^C : — 

E?fj£>fi£ : 27 h ^ a o^ : gjg^ 

E*U<03! : l£g£ ★ E?U<Ott?S : ^DNA 

ga^j 

AATTAATGTG AGTTAGCTCA CCATTAG 
[0130] E^J#-& : 40 im<D& : — 

ga^jcos^ : 24 h^p^- : mmw: 

ia^u 

ATCCCAGTCT TTAGCTTGTA AAAC 
[0131] ga?'J#-^ : 41 m^m : — 

ga?lJcOfi£ : 24 h*nv?- : BHPUfc 

E?U(0£! : ' ga^JcOffi^ : I^ScDNA 

e*u 

gttttacaac gtaaagactg ggat 
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33 34 

[0132] BE?iJ#-S§- : 42 *m(DW : — 

IE^JcOS^ : 31 h^n^— : filgMfc 

IB^JOS : * &&\(Dmm : ^DNA 

TTTAGATCTG ACTCCA6CAA GCTGTCCGGC A 31 
[0133] ffiyiJS-g- : 43 ^CDgfc : 

ia^joffl : mm la^ijco®^ : ^dna 

CGGAAGGTAC CTTTACCAGC GATGTGAGCT CGTATCTGGA AGGTCAGGCG GCAAAAG 57 
[0134] ga^lj#^ : 44 *«!tCDi$C : — 

E?U£>g£ : 48 hTKu^— : m.m$k 

^n<om : mm ★ m&mwm • ^dna 

ACCTTCCAGA TACGAGCTCA CATCGCTGGT AAAGGTACCT TCCGCATG 48 
[0135] E?U#-& : 45 ^®(7)S : — 

SB^J(Ofi£ : 36 : IE#!#C 

la^fjco^ : mm & mm<onm ■ ^dna 

AATTCATCGC GTGGCTGGTG AAAGGCCGTG GTTAAG 36 
[0136] E5S*J#%- : 46 f +m<D$C ■ — 

gfi^JcOfi^ : 53 ' hjtfn^— : iHS^ 

TCGACTTAAC CACGGCCTTT CACCAGCCAC GCGATGAATT CTTTTGCCGC CTG 53 
[0 13 7] ffiyiJS-^- : 47 : — 

la^iJcOfi^ : 38 fsjtfno^— : jg;^ 

TGAATTTCAG AAGCATGCCG CTTATGTCGA GAAGGCCT 38 

[0138] mm^- 48 %im<Dm 

iB^jto® : mm & sa^jcoSM : i^&dna 

la^j 

GACTCAGATC TTCCTGAGGC CGAT 24 

imm<Diemtevtw] [me] mei±, ^7^^fipGa i-ins 

[HIl ] ^hP roPTH (1-84) PPH34fc^j3Ga 1-1 1 7SnHPPH34£ 

J =f-f¥Mfcm^tt&*V ^-(OiB^JSr^i-o KpGll7SPPH34ipGll 

[0 2] El 2(1, ^hP r o PTH (l - 8 4) Sfe 7SnHPPH3 4 (Di^m^(Dm^^^irm'Ch 
^fl^frSrSr^-fo 40 § (n = l-6) e pG9 7 S PPH3 4 i: pG9 7 S 

[0 3] 0 3te, ^7^^KpG2 10S (S/X) O nHPPH3 4fl^^-S 0 5 £: S 0 4l^, p 

f^M^r&S:^-t*|g|"C&S 0 P 1 a cteXmmv)?? G139SPPH34tpGl39SnHPPH34ii 

^^^n^cD^n^— ^ — £^ T t r pll«I(7)Tr 7 7>f-7-S 0 5^S 0 6 (If ^ f£Mbfc 0 

p E(E>T^^:n~^~*— ^ ^-^-^7^-T 0 [|U7] Em*. ^7^V^gj3G a 1 - 1 1 7 S 

[114] EUfi, 7^y/^f|? Gal-139S PPH3 4*5iCJ t |3Ga l-117SnHPPH34£: 

(FM) PPH84*«Sn^7^^ KpGP#l9 SESL-tZzf? KpGl 1 7SPPH34^ P G1 1 

OfPSS^ffiSr^-To 7SnHPPH34 <Ofm*j£<o«¥a#**t12^*> 

[HI 5] H5»i, ^r^7^y/^fpGa 1 - 1 3 9 S 5 (n = 1 - 6) 0 pG9 7 S PPH3 4 i pG9 7 S 

(FM) PPH3 4*88t5/7^? KpGP#l9 nHPPH34tt7 p 7>f^-S0 5S:S04l^ p 
P PH3 4(7){«Jft^^tltfc§ 0 50 G139SPPH34<!:pG139SnHPPH34(i 



35 

[128] B8I1 t^^^v-y { (Hi s) 

< -P r o-G 1 y} n (n = l~6) ffi**??^'* 

^> KfD^m&^^^m^m^tzs DS - PAG Eco 

[12 9] B19fi, Ke x 2 - 6 6 0t-J;5 h PTH (l 
-3 4) (0«t>fflL^fc#x.£tf?y t*^-v»y 
— { (His) 4-Pro-Gly} n (n= 1— 6) 
<OK®*^Lfcl2-efeS 0 i»|3Ga 1 - 1 1 7 S P 
PH34C0kca 1 Lfc<h^t@#tffi^L 

[Ell 0] 121 01*. Kex2-6 6 0Ci;^hPTH 
(1-34) COtyV m^m^^^K e x 27"uy^T 

—wmmsniLP 3 cor * ; momm^xAzm^^ 

So P 4C0T^ /^ll^y V^£{r[g^U P3gi$f&CD 
7^ y&£rH»Lfc 0 ii«|3Ga 1-1 1 7 S4HV 
KPH34C0kca t fflS: 1 £ Lfc £ # <E>ft*tfiI«:^ b 

[12 1 1] Ell lte, Kex2~6 6 0ia§hPTH 
(1-34) (DtyV) ffilM^i^Ke x 2^^"rT 

So P 3 ^7 ? / 8«t ^f-^ya^HSL, P4 35 



09) ^¥9- 2 9 6 0 0 0 

36 

{ScOT^yKSrElfeLfco «t«iH|3Ga 1 - 1 1 7 S 4 
HVKPH34C0k c a t 1 £ Lfc i: # coti*j-{fi:^ 

[12 1 21 121 2 te, PGa 1-117KS4HRHP 
H3 4®e^*51-<^— pGKS PH3 4 OflligS: 
«5SWi-*Lfcl2-efcSo **5, /3Ga 1-1 17KS 
f:tj3Gal-117ScDl 4i\L<DTsl»*c — ^m&&})'i/ 

[[2 1 3] 121 3«U ^77U*pG210ShCT 
70 (G) (D^U^i^-tm-Chio 

[12 14] 1214^, hGLP-1 (7-3 7) ite^ 
(DNA (l) ) ^SL^jF3U-y =r*^ u^koSS 
g^'k MpGKSPH3 4S:ftSi:t5PCRffl7 p 7 

[(2 15] 121 5 Ji, zf=7*% KpGl 1 7S4HGP 

o^»ias*^-M2-es>s 0 

[121 6] 121 6 tl, hGLP-l^ftfi(7)7 p D7^^ 
Sr*-TI2l?fc 5 , AfiKex2M, BteRte&JgLb 

20 co*£^:^^i- 0 t: 0 -^l{ihGLP-l (7-3 7) . 
fc°-^2HhGLP-h fc°— ^ 3m^m^<y P ^' K\ fc° 



[121] 



Ul U2 
5' AATTCATGAAATCTGTTAAAAAGCGTTCTGTTTCTGAAAT TC AG CTG ATG C ATAAC CTG G 
3' GTACTTTAGACAATTTTTCGCAAGACAAAGACTTTAAGTCGACTAC GTATTCGACC 

L7 

TJ3 

GCAAACACCTGAATAGCATGG AACGCGTCGAGTGGCTGCGTAAGAAACTGCAGCACGTCC 
CGTTTGTGGACTTATCGTACCTTGCGCAGCT CACCGACGCATTCTTTGACGTCCTOCAGG 
LO L5 

U4 U& 
AC AACTTCGTTGCGCTGGGTGCACCGCTGGCTCCACGTGATCC AGGATCCCAACGTCCGC 
TGTTGAAGCAAC GCGACCCACGTGGCGACCGAGGTGCACTACGTCCTAGGGTT GCAGGCG 

L4 

U6 

GTAAGAAAGAAGATAACGTACT G GTTGAATCT CATG AG AAATCCCTGGGCGAAG CTG AC A 
CATTCTTTCTTCTATTGCATGACCAACTTAGAG TACTCTTTAGGGACCCGCTTCGACTGT 
L3 LZ 
U7 

AA GCCGATGTTAACGTGCTGACCAAAGCGAAAAGCCAGTAAG S' 
TTCGGCTACAATT GCACGACTGGTTTCGCTTTTCGGTCATTCAGCT 5' 

LI 



-19- 



(20) 



«FBflsp9 — 2 9 6 0 0 0 



[02] 



[13 4] 



U1 



U2 U3 



U5 U6 



U7 



L7 



L6 L5 



LA TT~ L2 LI 
5 ' *tt<E>y >SHt 



Eco RI 



T4 DNA7>ff-^i:J:^ 



-o sil 1 



[1213] 



in} s 



pO210S (S/X) T< ^ | 



SaelfXbol 

ZkoW ? ? L-7-t* 

MungBean 7- 9 \s T — -V 

T4 DNA *7 4 tf — 2* 



Tup 



pGP#19 



.8 a 



^^^^^ 

-l 



hCT[G] 
pG210ShCT[G] 



ori 



| Ttrp 



pG2J0ShPn>PTH T«* 

ori 

— o — 



ZAC I 



4 



hProPTH ( 1-84 ) 



Sec T Eco RI 
■XK091 ; 5 ' TCQAGQTCOACGOiaCCaAOCTCO 3 ' 

KK092 :3 ' CCAQCTQCCATGGCTCGAGCTTAA 5 ' 

XboltEooRl J 



T 



T4DNA 



pG210S(S/X) ^ | 



ori 



[Els] 



SOI 


S02 


pGP#l9 


-1 


ori 




-<3> 



0 

3 



As* BE /S*ll 



Ti DNA 7 4 ¥— X 



pGP#19PPH34 
-<£> 



— 20 



(21) 



- 2 9 6 0 0 0 



[1216] 



[01 2] 



E 

Si I 



S03 SOS 
pG2lOS(S/X) Tcf 



oil 

-<Z>- 



PCR 

i 





pGP#l9PPH34 



1 



PCR 



2 I S | 



3 7^tt< 



pGP#l9PPH34 



ori 

-<o- 



linifif-ProE^J hPTH(l-34) 

i i 1 

PHHHHPGGRPSRHKRSVS NF 



^ 

« Plac pGal-n7KS 



pGKSPH34 



ori 

O 




Pvul/Sxll 



ffi/utm 



- Sphl 



[07] 



[09] 



pG117SPPH34 T< ^ | 



CO a :5 ' CACCATCATCACCCTCGA 3 ' 
S09 = 3' GTOGTAGTAGTGGGACCT 5' 



510 5' (^CCACCATCATCXTOGJW^CCATCATCACCCTOCa. 3' 

511 3' GTGQTG0TAGTA3GACC TGTGQT AGT A GYGGGACCT 5" 



poly-Hii U > ir — 



pGH75mHPPH34 



od 



x x x x x x x 

^ Cvf GD OJ 

C">ct},— t— <— CT) 
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(22) 



WBJSF 9-296000 



[1218] 

in m k m '4- m 



S ;i JU M il' \\ U A* It' I? -..IS. 



!-J;' : .iv- .S^: 




"V :^ : ;i;-|.:.: : ': : .:v':f; W^^-^PS^^^fr 



{(His) 4 ProG ly} n 



\ 


r /-SVKKR 


& - Gal 97/117/139 S 




P TH34 



CCCGGG 
Sma I 



1 






12 


£Gal 


117S 




2 


0 Gal 


97S 




13 


jSGal 


117S 


4 H 


3 


/S Gal 


97 S 


4 H 


14 


0 Gal 


117S 


8 H 


4 


/S Gal 


97S 


8 H 


15 


£Gal 


117S 


12H 


5 


0 Gal 


97S 


12H 


16 


/9Gal 


117S 


16H 


6 


£ Gal 


97S 


4 K 


17 


0 Gal 


117S 


24H 


7 


/S Gal 


97ShAN P 


18 


£Gal 


117S 


4 K 


8 


£ Gal 


139S 












9 


>5 Gal 


139S 


8 H 










10 


/S Gal 


139S 


4 K 










11 


£ Gal 


139S 


12H 
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(23) 



^¥9 - 2 9 6 0 0 0 



[il 0] 



[mill 



P4t-T KDT * J&<D&W 



trcrorcccrcrttrcrcrQrgccccrcccxcrcrQ: o 
^^^^^r^ric^x:^^ ^: is: ^ ^ ^: ^ 

[UQ d^IS(32h-tO$ □_ Ll_ — I >-i > <T O 



D 



o 



tr (X (X Qc or o: oi ct cn cr Ct'cr cr 'o:" ofo: ' rr cr cr cr o 

XXXIEXXXX^irirXXlxXXXXX*: 



[Ell 3] 



Ttrp 



hCTtGl 
PG97S 4 DhCT[G] Tc r 

orJ 



Eoo RI/PwI 



pGH «2L0(Ser)rop 
Tc' 



Eco Rl/PvolT | 



|T4 DNA7^y-X 



Ttn> 



hCTtG J 
pG2IOShCTlG) Tc 
ori 



1 
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(24) 



2 9 6 0 0 0 



[mi 4] 



<eO GLPl-tf[Gly]£fltDNA 

GLP-1 5' CG GAA GGT ACC TTT ACC AGC CAT GTG AGC TCG TAT CTG GAA GOT CAG GCG GCA AAA C 3* 

GLP-2 3' GTACGC CTT CCA TGG AAA TGG TCG CTA CAC TCG AGC ATA GAC CTT CCA 5* 

GLP-3 5' AA TTC ATC GCG TGG CTG GTG AAA GGC CGT GGT TAA G 3' 

GLM 3' GTC CGC CGT TTT CTT AAG TAG CGC ACC GAC CAC TTT CCG GCA CCA ATT CAGCT 5' 



Gj) PCR^v ^ ^ - 

5' TGA ATT TCA GAA GCATGC CGC TTA TGT CGA GAA GGC CT 3' 
SphI 



U7S4H BclH -f^J^r- 

5' GAC T CA GAT CTT CCT GAG GCC CAT 3' 

— 



[m is] 



lacPO 



Bgll Sail 
l&il-ilTKSdkftHI PH34 



117S 4H BKlE VT^-f^- 

Tc lacPO — - Tc GLP-1- 

f - — 1 glp-s- 

J17S 4 H SphI v — 



PGKSPH34 



PCKSPH34 



BglE-SalliBrt: 
(DNA 



PCR 



(DNA H) 



T4 

jitf 'j S ? K 



jitf 'j Si? 



L T 4 DN A U ff'—-kf 
BglH SphI Sail 



lacPO ^ ^ &MrtK6 J flRH jGLPT-^Gii -^ 



p G117S 4 HG P 



(DNA I) 



[016] 
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(25) »§B¥9-2 9 6 0 0 0 

(51) Int. CI. 6 8»J3U!B# Jfl*lfiS#-5§- FI ftWS^fflBff 

C 1 2 P 21/02 C 1 2 N 9/50 
// C12N 9/50 9282 — 4 B 15/00 ZNAA 

(C 1 2 P 21/02 

C 1 2 R 1:19) 
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